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SPECIFICATICN FOR ELECTRICAL { CORPORATZCN
INSTALLATICN AND MATERIALS SPEC., 0. T72CCA-I31

1.0 SCOFE OF WOEK

1.1 This specification covers information appliceble to meterials
and installation requirements for the electrical syste=s to de
furnished for the Calgon Adsorption System instaitaticzs.

2.0 CODES AND STANDARDS

2.1 References to standards of organizations are made herein and on
the drawings in accordance with the following abbreviations:

ANST - American National Standards Institute

AS™M - American Society for Testing and Meterials
FIA/fM - Factory Insurance Association or Fectory Mutual
IZEE =~ Institute of Electrical and Electronics Zngizeers
IPCEA - Insulated Power Cable Engineers Associatiox

NEC = Naticnal Electrical Code

NEMA = National Electrical Manufacturers Association
NFPA - National Fire Protection Association

OSHA =~ Occupational Safety and Health Act of 1970
UL = Underwriters' Laboratcries, Iac.

3.0 PRCDUCTS AND MATZRIALS

3,1.1 Manufacturer's products specified are descriziive of type
and quality required. FProducts of other rerpuiatle zanu-
facturers of the same {ype and quality may te sutstiiuted.

3.1.2 Materials and eguirment shall be new and shall be standard -
products of manufacturers regularly engaged in the production
of such materials and/cr equirment end shall te of the
Manufacturer's latest desizns. Materials not covered oy
detailed specifications shall be standard proaduc<s of
reputable manufacturers and their selection shall te sub-
mitted for approval by Calgon. All materials and eguirment
of a particular kind or type shall be products of the sare
Manufacturer.

3.2 METALLIC CONDUIT

3.2.1 Conduit shall be rigid, standerd weight mild steel, hot
dipped galvanized or sheradized. :

3.3 FLEXTBLE METALLIC CCNDUIT

3.3.1 VWhere limited flexirtility is required such as 2% motor
terminels, instrucment connections, etc., flexitle metallic
conduit, "Sealii<e" Tyre UA, as zanufactured tv Amarican
Brass Co., shall be used.

t
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SPECIFICATICN FCR ELECTRICS CALGON CCRPCRATICY
DISTALLATICN AND MATERIALS . SPEC. NO. 72004-:t3S1

3.0 PRODUCTS AND MATERTALS (Cont'd)

3.4

3.5

3.6

3.7

3.8

3.9

CONDUIT FITTINGS AND ACCESSCRIES

3.4.1 General: Fittings for rigid steel conduit shall be cast
ferrous material with full threaded hubs and corrosion

resistant metallic coating. Mogul type shall be used for
1-1/2" and larger sizes.

BOXES - OUTLET AND SWITCH. PULL ARD JUNCTON TYPIS

3.5.1 General Locations: 3Boxes and covers shall te steel and
shall have sizes proportioned to concduit or conductors
gserved. They shall be protectively coated inside and
outside with a metallic conductive meterial such as 'tin,
cadmium or zinc.

3.5.2 Wet Locations: Same as for General Locations except conduit
entrances shall be threaded; rubber, neoprene, or similar
gaskets shall be provided between box and cover; construction
shall be rain-tight: boxes may be of cast iron.

STARTERS. SWITCHES AND WIRIIG DEVICES

3.6.1 Starters will be furanished by others.

3.6.2 Convenience cutlets for 110 vol: general purrose use shall
* be duplex, 15 ampere, 125 veclt, 3 wire Irounding t{yve,
Hubbell No. 5262, in box as shown on drawings.

3.6.3 All convenience outlet plates in general purpose areas
shall be .040 Stainless Steel Chrome-{ Plates and shall
suit type of outlets installed.

LIGHTIIG FIXTURES

3.7.1 Specifications for lighting fixtures are given id the notes
on the electrical drawings.

CATDUCTCRS
3.8.1 All wire size #8 and larger shall be stranded.

3.8.2 Wires and cables 600 volt and below shall be Type TW with
002 Synthinol insulaticn unless otherwise noted cn d:aw1“5

GROUNDING MATERTAL

3.9.1 Grounding Conductors: Bare, soft drawn or mecium hgrd drawm

copper Wire, strap, or as ball'd fo* on drewirgs. Sizes £4 and
smaller shall be solid, end sizes 2 and lerger stall be
stranded. Sizes smaller than # shall not be used for buried

grounding conductors.

ESL.3



SPECIFICATICN FOR Z1ECTRICAL
DISTALLATION ANT MATIRIALS

. CALGTLY CCRPORATICN

SFZC. 2. T2CCa-=31

3.0 PROCUCTS AND MATERIAIS

3.9

3.10

GROUNDING MATZ2IAL (Comt'd)

3.9.2

Ground Rods and Accessories: Make,type, sizes and nate-
rials to be as called for on tkhe drawings.

PIJE TRACLIG MATIRIAL

3.10.1 Heat tracirng system shall te as rmanufactured bty Chemelex,

3.10.2
3.10.3

3.10.4

3.10.5

a Division of Paychem Corporation, 337 Seccad Avenue,

#2 Industrial Pleza Road, Dambury, Connecticut C8310, or
approved egual.

Tape 3-1/2 inches wide shall be Teflon insulated type with
2L watts per foot rating.

Tape 1-3/8 inches wide shall be Teflon irsulated type with
6.5 watts per foot rating.

Thermostats shall be line voltage, 2cbertshaw mocdel
CT-T1-1C01, or equal, with 30° - 230°F range, in THA L
enclosure, nicksl plated copper tulb with 10 £4. ¢apillary,
and 20 amp capaciziy. o

ridgisg shall be stainless steel strips sazze width as
heating striz.



SPECIFICATION FOR ELECTRICAL CALGO CORPORATION
INSTALLATIC: AND MATERIALS SPEC. %0. 7209A-ES1

4.0 INSTALLATION

L.1 GENERAL

4.1.1 The Contractor shail be responsible for the accurate
detail layout of his work so that it will function as
intended.

4.1.2 Field dimensions shall be checked and verified by the
Contractor prior to installation to assure proper fit
of all components.

4.1.3 The installation shall comply with all applicable State
and/or loceal codes applying to electrical installations
in effect as of date of this contract; with the regulations
of the National Electrical Code and the National Electrical

- Safety Code where such regulations do not conflict with

laws currently in effect; with the regulations of the
Utility Company or Utility Authority furnishing electrical
service; and with all OSHA regulations.

L.1.4 A1l work will be subject to field inspection by Calgon.
After completion of the work the Contractor shall furnish
to Calgon a certificate of final inspection and approvel
from the electrical inspection agency having Jurisdiction.

4.1.5 VWhen a part of the electrical system is placed into service
by Calgon prior to the date of final approvel, that parti-
cular system or equipment shall then commence its one year .
period of guarantee. This guarantee shall expire one year
after such system or equipment is placed in service without
regard to the date when the final certificate of approval
covering the entire system is granted.

k.2 conpulT

4.2.1 In no case shall any duct be formed, or any conduit be bent,
: - or any fabricated elbow be applied to less than the allowable
bending radius of the conductor to be installed,

4.2.2 Separation of not less than 6" shall be maintained between
all conduits and the insulation of hot water lines, steam
lines or any other work liberating heat in exc2ss of con-
ductor rating. When this separation cannot be maintained,
& pipe covering shall be used, applied on the conduit and
subject to the approval of Calgon.

4.2.3 The exact locations end routing of conduit, when not shown

in detail on drawings, shall be determined by the Electrical
Contractor subject to approval by Calgon.

ES1.5



SPECIFICATICN FCR TLECTRICAL CALGON CORPCRATICN
INSTALLATICYN AND MATERIALS .SPEC. N0, 72C04-S1

4.0 IVSTALLATICI

L.2

CONDUIT (Cont'd)

Lh.2.4

4.2.5

L.2.6

h02-7

4.2.8

L.2.9

When necessary to make field bends, they shall be nade with
tools designed for conduit bending. Heating of conduit
to facilitate bending wili not be permitted.

End of conduit runs shell be protected irmediately after
installation bty steel bushings and flat non-corroding
metallic dises. Discs shell not be removed until necessary
in order to pull the wire, (Contractor shall te responsiblie
for the entrance of foreign matter. into the ccaduit sysiem
and shall make repairs or replacements if necessary at no
extra expense to Calgon.

Motors on vibrating mountings skall be conrected to the
rigid conduit system as shown on the drawings with flexitl
metallic corduit to permit maximum expected movement.

Location of Supports for Conduit:
Mex, Spacing

Condudt Size Location of Supports
Inches reet

Horizontal Runs

12 & 3/4 Any Location 6

1 & Larger Any Loeetion 8
Vertical Runs

1/2 & 3/L ~ xposea T

1&1-1/k Exposed 8

1-1/2 2 Larger Exposed 10

Pull boxes shall be installed to sectionalize runs of
conduilt where the aumber of 90 degree tends exceeds the

. following:

Mex. Leng*h of 3un Max. No. of 90° Zeads

Feet

0-bg
50-99

100-149

150-199

FPoWwE

Exposed conduit shall be run at right angles to or parallel
to tullding strictural cemters wherever possitie and shz

be adequately siupprorted oy trackets, clamrs, or traces
wherever reguired., Diagonal runs shall not te mede excent
in special ceses or in concealed work, and x=ust te aporeved
by Calgan.

S8



SPECIFICATION FOR ELECTRICAL CALGQON CCRPCRATICN
INSTALLATZCON AND MATERIALS SPEC. NO, T2TQA-ZS1

L,0 INSTALLATION

b.2

4.3

4.2.10

L,2.11

L.2.12

4.2.13

L.2.14

4,2,15

4.2.16

CONDUIT (Cont'd)

Conduits shall be rigidly supported with one hole malleable
iron conduit clamps, Unistrut Corp. supports, or C. C. Xorn
Company's claxps, depending on the type of cozstructicn or
as indicated. Vhere a group of conduits rur together,
support on hangers fabricated from light steel framing,
Unistrut, or as indicatad.

Perforated flat steel strap shall not be used for supporting
conduit.

Conduit shall te installed ir such a manner that wires may
be removed and replaced at a later date.

Conduit shall be contimuous from outlet to cuilet and from
outlet to cabinets, junction boxes and/or pull boxes, and
shall enter and be secured in suck a manner that each systen
shall be elecirically continuous from a point of service to
all outlets.

When local interferences require chenges in the loczticn of
outlets from those shown on drawings, suck changes may de
made only if aprroved by Calscn.

Where there is a probability that water or oiher condensed
vepor may be trarped within housings or enciosures cr at

any point in the condult system, UL aprroved draizs shall

be provided at low poinis to prevent accumnlaticn or o
pernit periodic draining of water or condensed vagor.

Where provisions have teen mede in enclosures or nousinas
for breathers such breathers shall te provided and 1ns:alled.

Installation of seals and drains shall be such as to permit
access and inspecticn.

INSULATED CONDITTCES

4.3.1

4.3.2

4.3.3

Bending radius of any insulated catle or conductor, either
permanent or temxporary, shkall not ®e less than the mini=mim
recommended by the Manufacturer.

To facllitate pulling of cebles in ducts, EFlaciro-Comxpourd
Co. "Yer-Ease", Ivory Soap Flakes, or powcerei scapstcne
only may »e sed,

ttachments for pulling ceble shell te petented cetle griss,
or other devices subject %o Czlgon's agprevel. I using

woven tasket grips on lesd-covered catle, care s=all te
taken o avdid damage %o the cable-:né sesl, wrnich shall
be maintained during cable insgtaliszzicn,

=S1.7



ZISTALLATICTT AND MATERTALS - STEC. 1. T2004-F31

SPECIFICATICN TCR ZLECTRICAL CALGCN CTZ=CRATICN

4.0 ZINSTALLATICN

4,3 INSULATED CGNDUCTCRS (Cont'd)

4L.3.4 Maximum pull tension for any conductor or cetle skall not
exceed .‘anufacturer's recomrended value whern =sasured by
tension dynamometer.

4,3.5 After being pulled in, each cable or cenductor shall Te
i{dentified at beth terminations and in inier=sdiaze maniolas,
handholes, junction btoxes and pull boxes by aizacizent of
suitable plastic or non-ferrous metal discs cr zarkers,
stamped with the circult desigratior sthown on the drawings.

4.3.6 In terminal boxes, panelboards, switch boards, or azyv
terminatior in close proximity to energized pzr=s, identi.

£ying discs or markers shall be plastic or fiter at:acked
to cable with strong twine. ’

4.3.7 Connections to insulated leads, curreni transiorzers or
busses shall be covered and <aped in a menner zTor
to the class of iasuwlation origizaily on tke ¢
Irregular connectors and surfaces sraii be plzst
with Jcohns-ifanville Dux-Seel, or egual, telcre
terminel taping shall te peiated witih Generel Z1
Glyptol Ne. 1201.

- e ~
eiriz Co.,

4.3.8 Connecticr of conductors of 6 AWG and larger, to pazels
and apparatus shall be by zeans of approved lugs zr
tonnectors. Cast copper lugs shall be used on all feeder
catles. '

4L.4L SYITLDED CCUDLCTLRS

4.4.1 Shielded cable supplied by Calzon shall be ins<alled in
accordance with the Contract Irawings.

4.4.2 Contractor shall not cut this ceble. FExcess leagih stall
be coiled neatly in the Coatrol Panel.

4,5 DIEWUETS. CCNTROLS AMD PANTIS

4.5.1 Electricsl instrument items have been procures by Clzlgen.
These shall te installed by the Electrizal Conira2c*or in
accordence with t:e Contract Irawiags and the fanufezoture
written instructions.

"
w

L.6 LIGETING SYSTE!

L.6.1 Pixtures shell be installed accurately as =c iine ard level

Fastenings and suprorts shall te firmly set s thet fixtures

will not be distorted ty handling incident te norsel
maintenance,

r
(§)]



SPECIFICATICN FCR ELECTRICAL . LG CCRPORATICYH

TISTALLATICY ANTD ATERTALS - SPZC. 0. TR08A-ES1
4,0 DISTALLATICN
L.6 LIGHTING SYSTZS (Cont'd)

L.6.2  Fixture wire shall not be less than #12 ANG.

L.6.3 Convenience outlets shall be mounted at 1'-2" from the
floor, unless noted otherwise on the ara =z3

4L.6.4 At the time of final inspection, all fixturss and equig-
ment must be complete with the reguired glazswere and/or
reflectors which must be clean and Ifree of defects. 4ny
glassware or reflectors troken pricr to tze <ize of final
acceptance must be replaced.

4.6.5 Contrector shall properly label the circuits he installs
on the directory provided in tke lighticng sanel,

4.7 MOTOR OVERLOATS

L,7.1 The Contractor shall check the overload relz: heaters

: ished with the starters. These snail Tte cascked with
the full load current as shown on eech motsr azameplate
and with the overload relay heater selscticz <atles iz
the catalog of the Manufacturer = =2ach stzrser suprlies.
If any overloed relay neater as supplied =itz 2 starier
is reted ircorrectly, tke Contractor shell repleace it with
one of the sizZe and make as reguired by tke lanufacturer
of the starter.

L.8 GRCWDING

4.8.1 All conduits, catinets, panels, secondery =sutrals
and other exposed non-curreat carrying metzl paris of
electrical equipment shall be grounded.

4.8.2 All contact surfaces shall be thoroughly cleez and bright,
before connecticsns are made, to insure gocé slestriczl
contact.

4.8.3 All grounding ccnnections shall te made by +he "(Cadweléd"
process or by mechenicel type connectcrs; t2lts and russ
shall be of silicon tronze material and shzil be secured
by lock washer or equivalent.

4.9 HEAT TRACING

L.9.1

L.90.2
L.9.3

All pipe tracing material shal’l be installsi In azsoriznce
with tkhe Megufactirer's putlished recommenziz-icns.
A1) flenges and fittings shail be lumpered or tridges.

Al) vessel tracing saall be 13553—&3; in eoscoriance with
the con<tract 4ravinss.



SPECIFICATION FOR ELECTRICAL "CALGCH CORPORATICH
TRSTALLATICI AND MATTRIALS SPEC. 0. 720%a-IS1

4.0 INSTALLATICN (Cont'd)
4.10 SUPBORTS

4.10.1 Steel supports, rod supports, hangers, etc., for stiarters,
trarsformers, control devices and other suci equipment
shall be furnished and installed by the Ilectirical Jcon-
tractor. If supports for these have not been detailed,
they shall be designed and fabricated by tizes Zlecirical
Contractor subject to approval by Calgon.

L.11 EQUIPMENT IDENTIFICATICN

L.i1.1 Motor starters, disconnecting switches and other sizmilar
equipment having important functions in preoccess or safety
requirements, shall be identified in a clear, legible and
durabie menner, Stenciling or skilled f{ree-zand rainting
may be empleoyed if approved by Calgen. Coicr of tkhe
igprint shall have a suitable contrast to the applied Tield.

5.0 IESTIIG

5.1 All Tests skall be performed in the presence of the Calgon Zngineer.
Electrical Contractor shall furnish all inscrunments axd persoznel
required for the tests. The Owner will furnish necessary electiric

- pewer. '

5.2 ' Insulation Resistance Test shall be made in accordance wi:th appiic-
able provisions of NiC after all wiring and cocnectisns are comiple ted.

5.3 COperation Test: Zguirzment shall be energized and 11 load shaill te
carried for a minimuz of 2 bours, unless otherwise resuired by Calgen.
Equipment shall be checked at this time for proger s<arting, rotation,
heating, updue vibration, noises, etc.

5.4 Grounding Tests for the grounding system sktall be mais in accordance
with one of the following methods and the combined resistance of the
grounding corductor end the connection with grsund skzll not exceed
5 ohms for artifical (driven) grounds. If the 5 cbk= or tet<er
resistance is not ackieved, additional ground rods zhell te driven
in order to provide the required resistance before tecxfilling the
grounding system. In cases of grounding to waver rizes. the
combined resistance of the grounding conductor and zze connection
with ground shell not exceed 3 ohms.

a. Three Point Method: using an armeter and volimeter with alter-
nating current cr direct current pcwer supply.



SPECIFICATICN FOR ELECTRICAL CALGO:l CORPORATICH

INSTALLATICYN AND MATTRTAIS " §PEC. N0, 72’*0,-::*
5.0 TESTING ' ‘

6.0

5.4 (Cont'd)

b. Commercisl Instrument Method: using "liegger” ground teszer
as manufactured by James G. Biddle Company, Fhiladeipkia,
Pennsylvania, or "Vibraground" tester menulactured oy
Associated Researck, Inc., Chicage, Illinois.

COOPERATION WITE CTEER CONTRACTCRS

6.1 The Equipment Installation Contractor is responsidble for receiving,
unloading ard setting into position all mechanical equiprment and
contrel panels. Electrical Contractor shall cooperate with hinm %o
assure that all electrical equipment is properly protected and
installed.

6.2 The Piping Installatior Contractor is responsible for receiving,
unlocading and settingz into position all "in-line" conircl devices
and control valves. ZzZlectrical Contractor shall install electrical
intercornecticns as shown on the drawings. :

-
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